Ultrasound navigation through the heart for off-pump aortic valved stent implantation: new tools for new goals.
To validate the use of simultaneous intracardiac and intravascular ultrasound (IVUS) guidance for periprocedural dimension assessment, Residual-Coronary/Sinus-Stent Index (RCSSI) estimation, target site identification, deployment monitoring, and quality control of off-pump aortic Valved Stent implantation. Five pigs (56+/-5 kg) underwent off-pump orthotopic aortic valve implantation using a custom-made self-expanding Valved Stent. Intracardiac ultrasound (AcuNav) was introduced via the right femoral vein. After left-sided thoracotomy, pursestring sutures were placed on the left ventricular apex. Following heparinization, a guidewire was inserted through the apex and advanced over the aortic valve under fluoroscopy. A wire-guided IVUS catheter transducer (6-F, 12.5-MHz) was inserted and the aortic target site identified. IVUS probe location was tracked with AcuNav, and measures of the aortic root were taken by both. After removal of the IVUS, the Valved Stent delivery system was introduced over the guidewire under fluoroscopy and AcuNav monitoring; the Valved Stent was deployed over the native valves. In vivo assessment included leaflet motion, planimetric valve orifice and RCSSI (stent to aortic wall distance/coronary diameter) calculations, coronary blood flow characteristics, transvalvular gradient, regurgitation, and paravalvular leaking in combination with continuous cardiac output measures. Macroscopic analysis was performed at necropsy. IVUS dimensions of the aortic root were equal to AcuNav and necropsy dimensions. Both tools showed good valvular function, with full valvular opening and closing in 3 of 5 valves. At necropsy, the 3 aortic Valved Stents were safely anchored. One Valved Stent was placed supra-annularly; 2 dislodged into the left ventricle because of size mismatch. One Valved Stent showed a moderate to severe paravalvular leak. Simultaneous intracardiac and intravascular ultrasound-guided off-pump orthotopic aortic Valved Stent implantation via left sided thoracotomy is feasible in an animal model. IVUS and intracardiac ultrasound allow adequate aortic dimension assessment and Valved Stent delivery monitoring, as well as postimplantation coronary flow evaluation.